Tryptophan hydroxylase system in brain tissue slices assayed by high-performance liquid chromatography.
A new method was developed to study the unsupplemented tryptophan hydroxylase system in brain tissue slices from the raphe nuclei of the rat by high-performance liquid chromatography (HPLC) with fluorescence detection. Tryptophan hydroxylase activity was measured by determining 5-hydroxytryptophan (5-HTP) accumulation in raphe nuclei slices containing all of the enzyme system (the hydroxylase, tetrahydrobiopterin, and dihydropteridine reductase) in the presence of NSD-1055 (an inhibitor of aromatic l-amino acid decarboxylase). An optimum temperature was observed at 25 degrees C and the reaction progressed linearly for 60 min. The hydroxylation of tryptophan was maximal by the addition of 0.2 mM tryptophan in the medium. A maximum 1.5-fold activation was shown at 0.2 mM 6-methyltetrahydropterin in the presence of 10 mM dithiothreitol. Dithiothreitol alone did not affect the activity. A 1.5-fold activation was observed when incubation was carried out under gas phase of 95% oxygen and 5% CO(2) instead of air. The activity was inhibited by 75% at 10(?4) M p-chlorophenylalanine. Both A-23187, a calcium ionophore, and dibutyryl cyclic AMP (DBc-AMP) stimulated the hydroxylation of tryptophan. The activation by A-23187 plus DBc-AMP was more than additive, suggesting the two activating mechanisms by Ca(2+) and cyclic AMP may be operating synergistically.